p38 Mitogen-activated protein kinase (MAPK) is a key mediator in glucocorticoid-induced apoptosis of lymphoid cells: correlation between p38 MAPK activation and site-specific phosphorylation of the human glucocorticoid receptor at serine 211.
Glucocorticoids (GCs) induce apoptosis in lymphoid cells through activation of the GC receptor (GR). We have evaluated the role of p38, a MAPK, in lymphoid cell apoptosis upon treatment with the synthetic GCs dexamethasone (Dex) or deacylcortivazol (DAC). The highly conserved phosphoprotein p38 MAPK is activated by specific phosphorylation of its threonine180 and tyrosine182 residues. We show that Dex and DAC stimulate p38 MAPK phosphorylation and increase the mRNA of MAPK kinase 3, a specific immediate upstream activator of p38 MAPK. Enzymatic assays confirmed elevated activity of p38 MAPK. Pharmacological inhibition of p38 MAPK activity was protective against GC-driven apoptosis in human and mouse lymphoid cells. In contrast, inhibition of the MAPKs, ERK and cJun N-terminal kinase, enhanced apoptosis. Activated p38 MAPK phosphorylates specific downstream targets. Because phosphorylation of the GR is affected by MAPKs, we examined its phosphorylation state in our system. We found serine 211 of the human GR to be a substrate for p38 MAPK both in vitro and intracellularly. Mutation of this site to alanine greatly diminished GR-driven gene transcription and apoptosis. Our results clearly demonstrate a role for p38 MAPK signaling in the pathway of GC-induced apoptosis of lymphoid cells.